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XXVIL Observations on the gastric glands of the human sto- 
mach, and the contraction which takes place in that viscus* 
By Sir Everard Home, Bart. V. P. R. S. 

Read June 26, 1817. 

I n the year 1807, 1 laid before the Royal Society some obser- 
vations on the human stomach, and I am now enabled, through 
the assistance of Mr. Bauer, to exhibit magnified views of 
the internal membrane of that viscus, in which the different 
structures composing its surface are distinctly shown. 

The magnified drawings of the gastric glands of the Java 
swallow, so lately exhibited, must still rest upon the minds 
of those members who saw them ; they are of so instructive 
a nature, that I was led to request Mr. Bauer would make 
similar representations of the glands of the lower part of the 
human oesophagus, and of the surface of the internal mem- 
brane of the stomach and duodenum. 

The stomach employed for this purpose was under the 
most favourable circumstances, as the patient had died of an 
apoplexy, having no other bodily complaint 

The glands situated in the lining of the lower part of the 
oesophagus, which in my former Paper were called oesopha- 
geal glands, when examined in the microscope, have the 
appearance of infundibular cells, whose depth does not exceed 
the thickness of the membrane. This structure, however 
different from that of the gastric glands of birds, is a nearer 
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approach to it, than is to be met with on any part of the 
internal surface of the stomach or duodenum ; it also re- 
sembles them in the secretion it produces coagulating milk f 
and none of the inspissated juices met with in these cavities 
affect milk in the same way. From these facts there can no 
longer be any doubt entertained, that the gastric glands have 
the same situation respecting the cavity of the stomach as in 
birds. 

In my former investigation, the analogy of the bird would 
have led me to the same conclusion, had not the gastric 
glands of the beaver, which are more distinct than in any 
other quadruped, been a stumbling block in my way; but 
now the situation of these glands in the beaver and woombat, 
must be considered as an exception to the general rule, the 
necessary complexity of their structure making them too 
large to admit of their being conveniently placed, as is usual, 
in the oesophagus. 

The structure upon the upper arch of the stomach, which, 
when magnified by a common lens, had the appearance of 
glands, is shpwn by Mr. Bauer to be made up of cells in the 
form of a honeycomb, the sides of which are not formed by 
doublings of the membrane, for no stretching of the cells 
alters the form of their orifices, but are regular partitions 
constructed between the cells. This honeycomb structure 
consists of cells of the greatest depth in this particular situa- 
tion, but it is met with over the whole surface of the car- 
diac portion of the stomach, only the appearance is so faint 
as to require a great magnifying power to render it visible. 
In the pyloric portion the cells, in general, have the same 
appearance, but there are small clusters, the sides of which 
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rise above the surface, giving the appearance of foliated 
membranes. In the duodenum this takes place in a greater 
degree, and the loose edges of these membranes, when en- 
tangled in the mucus that covers them, puts on an appearance 
of rounded glandular bodies, but these admitted of being 
expanded so as to explain the deception. 

The description which I have given of the internal mem- 
brane of the stomach, proves how nearly my late ingenious 
friend, Dr. George Fordyce, who examined its surface with 
very inferior means to those employed upon the present 
occasion, had approached the truth, when he declared k to 
be composed of cellular membrane. 

I have shown upon more occasions than one, that the gas- 
tric glands are both largest and most numerous in those ani- 
mals destined to inhabit the least fertile regions of the earth, 
and are smallest as well as fewest where the supply of food 
is most abundant, to prevent the body being injured by the 
effects of over feeding. If this arrangement was necessary 
in animals, it became still more so in man, whose means of 
procuring and preparing food for himself so much exceed 
those of all other animals, and who is, contrary to his reason, 
too readily disposed to carry the indigencies of the table to 
excess. In him the gastric glands, as it was natural to ex- 
pect, are so small, as to require the aid of Mr. Bauer's mi- 
croscope to prove that they belong to the same series of 
structures as the gastric glands of the ostrich, which admit 
of being minutely examined by the naked eye. 

Much is still wanting to enable us to understand the pro- 
cess of digestion : it is, however, no small step in this invest^ 
gatioji 5 that a more correct knowledge of the structure of the 
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cavities in which it takes place, has been acquired ; from which 
we learn that there are three different kinds of organization 
employed, in adding to the food three different ingredients 
which are requisite for its conversion into a material that can 
be assimilated with living animal matter, and be employed in 
carrying on the functions of life, also supplying the waste 
which is constantly taking place. The most important of 
these is evidently the gastric glands, next in order may be 
considered the honeycomb structure, and least so, although 
by no means unnecessary, the foliated membranes, which we 
know, from what takes place, in the Java swallow, form the 
mucus that is mixed with the other ingredients. 

That the stomach is occasionally met with after death 
divided into two portions by a muscular contraction, I have 
shown upon a former occasion, and I have there given it 
as my opinion, that this takes place while the process of 
digestion is going on. This opinion may, in the minds of 
many physiologists, require some stronger proofs than I have 
been able to give, but this, like many other muscular con- 
tractions which take place during life, is so often removed in 
the very act of dying, as rarely (and in some of them never) 
to be seen after death. We are therefore indebted to the 
effect of disease sometimes rendering them permanent, for 
any knowledge we have of their existence. 

In this way, strictures in the oesophagus, just where the 
fauces terminate, and the oesophagus begins, being of frequent 
occurrence, and upon examination of the parts after death, 
found to have taken place unconnected with any disease in 
the surrounding parts, teaches us, that this part has an invo- 
luntary contraction when any irritating matter is applied, and 
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thus, forms a guard to prevent substances that would prove 
hurtful to the, stomach from being swallowed* 

Strictures, in the urethra immediately behind the cavity of 
the bulb,. being met with under the same circumstances after 
the use of irritating injections into that canal, and various 
©ther causes of irritation, is the only evidence we have of 
this part, having a power of involuntary contraction > which in 
the act of the coitus is employed to prevent any part of the 
semen from being forced backwards into the bladder. 

Through the kindness of Mr. Carpue, Jam now enabled 
to produce a specimen of permanent contraction in the sto- 
mach, and if I had not observed such a contraction before, 
this specimen would have led, as in the other cases just men- 
tioned, to the discovery of the stomach in some of its natural 
actions, having this kind of contraction take place in it. It 
was met with in the body of a woman, and was probably the 
cause of her death, as no other appearance of disease was 
met with: the body was exceedingly emaciated, but there 
was no opportunity of acquiring any information of the 
symptoms under which she laboured while alive. 

As in this instance the stomach could be distended freely 
without any risk of the contraction giving way, the line of 
partition between the cardiac and pyloric portions is exactly 
defined, and shown in the drawing not to be the casual con- 
traction of a few of the transverse muscular fibres, which 
might have happened equally to any of the others, but the 
contraction of a part that had always been liable to it, and 
which was to answer some purpose in the performance of 
the functions of that viscus. 

The importance of this fact in studying the. physiology of 
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the stomach, is the only apology I shall make for having 
pressed it so much upon the attention of the Society. Its use 
in the pathology of that viscus, although perhaps of still 
more importance to the cause of suffering humanity, this is 
not the proper place to consider. 

Explanation of Plates XVIII, XIX, XX. 
Plate XVIII. 

Fig. 1. too P arts of a square inch of the lower part of the 
oesophagus, magnified ig times in diameter, or 225 times in 
superficies. 

Fig. 2. T ^ parts of a square inch of the cardiac portion, 
magnified 15 times in diameter, or 225 times in superficies. 

Fig. 3. T ~ parts of a square inch of the same cardiac 
portion, magnified 30 times in diameter, or 900 times in super- 
ficies. 

Plate XIX. 

^*&' *• tIo P arts °f a square inch of the pyloric portion, 
magnified 15 times in diameter, or 225 times in superficies. 

Fig. 2. —3 parts of a square inch of the same pyloric por- 
tion, magnified 30 times in diameter, or 900 times in super- 
ficies. 

^g» 3. to~o P arts °f a square inch of the duodenum, im- 
mediately joining the pylorus, magnified 15 times in diameter, 
or 225 times in superficies. 

Plate XX. 

The human stomach, in a distended state, to show a per- 
manent contraction, which had taken place in consequence of 
disease, separating the cardiac from the pyloric portions. 
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